American 
Biology Teacher 


Vol. 13 MARCH, 1951 No. 3 


The Cleveland Meeting - - - - - - - - - 58 


Using Outdoor Resources to Learn Science 
Richard L. Weaver 54 


Outdoor Resources for Learning Science 
Julian W. Smith 56 


The Conservation—Natural Resource Use Work- 
shop - - - - - - - - Leo F. Hadsall 58 


The Importance of Photosynthesis in Biology 
Teaching - - - - - - - W.E. Loomis 64 


Using Sanctuaries, School Forests and School 
Grounds - - - - - - - Roberts Mann 65 


‘Ten “Tricks of the Trade” - H. Theodore Stubbs 69 


How to Centrifuge a Fever Thermometer Mer- 
cury Column Down - - James M. Sanders 70 


American Cancer Society - - - - - - - - Ti 


PUBLISHED BY 
The National Association of Biology Teachers 


Entered as second class matter October 26, 1939, at the post office at Lancaster, Pa., under the Act of 
March 3, 1879. 


> 


“She best buy in Visual 
60 Welch-Smallwood 


BIOLOGY CHARTS 
Each Chart 24 x 36 inches 


A 

W OF CRAYTES 


In Diagrammatic 
Colors 


30 BOTANICAL 
Charts—more than 


400 Drawings 


Per Set 
$27.50 


30 ZOOLOGICAL 


Charts—more than 


350 Drawings 


Per Set 
$27.50 


or 


THE COMBINED SET 
OF 60 CHARTS 
$45.00 


Chart 7 of Set No. 6940 


MOUNTED IN CHARTHEAD AND FURNISHED AS DE- 
SIRED WITH TRIPOD OR WALL BRACKET MOUNTING. 


These Charts meet the requirements of all high school text books and 
manuals and are all that are needed for a 


COMPLETE COURSE IN HIGH SCHOOL BIOLOGY 


Write for Circular 


W. M. Welch Scientific Company 


Established 1880 
1515 Sedgwick St., Dept. F, Chicago 10, IIl., U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 


Please mention THe AMERICAN Bio.tocgy TEACHER when answering advertisements 


| 
| || | 
| 
7 
= 


Teachers Like This Biology 


Compact enough to be covered within the standard time allot- 
ment. Complete—includes all essential relevant material in one 
hook. Real biology with definite outcomes—a “natural order” 
text. Organized into many short chapters—easy to teach. Out- 
standing chapter-end questions, tests, activities, ete. Practical 
Teacher's Guide available with lesson-by-lesson helps. Excel- 
lent Workbook with new-type material available. 


D. VAN NOSTRAND COMPANY, INC., NEW YORK 3 


Please mention THe American Brotocgy Treacher when answering advertisements 


| 
z 
H 
BAR | 
| 
- 
| iN F SAN DERS 


A Message to Biology Teachers 


It is generally conceded that it Is practically essential in present-day 
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The Cleveland Meeting 


Each year The American Biology Teacher attempts to bring to its readers some 
of the highlights of the annual meeting. The condensed minutes and certain other 
items have already appeared. The new officers and the committee chairmen were 
included last month. 

This month we include some of the contributions from the various program 
sessions. Some of these sessions were cooperative affairs, joint sessions of two or 
more of the cooperating societies, THE AMERICAN NATURE Stupy Society, THE 
NATIONAL SCIENCE TEACHERS AssociATION and THE COOPERATIVE COMMITTEE of THE 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. Other sessions were held 
by the individual organizations. 

It is obviously impossible for The American Biology Teacher to report more 
than a small part of these sessions. There were more than a dozen separate pro- 
eram sessions, not including demonstrations, field trips, luncheons, general lectures 
and business meetings. 

Some papers ¢an be published just as presented, but many would be too long to 
print in full. If all were printed there would be considerable overlapping and near 
duplieation. 

Some of the most interesting contributions are in the nature of demonstrations 
and illustrated lectures. These cannot be transmuted into suitable magazine material. 

We present this time the full text ef four of the papers presented at various 
sessions, together with portions of several others. Several other papers will be pre- 
sented from time to time. To the extent that space permits and as the papers become 
available, The American Biology Teacher will attempt as full as possible a coverage 
of the Cleveland meeting. 

The opening program of the Cleveland convention was a joint session of all the 
cooperating societies. The theme was Outdoor Resources for Learning Science. 
President Dick Weaver and Julian Smith were two members of the panel of four. 
Weaver's paper appears below in outline form and Smith’s in digest form. 


54 The American Biology Teacher | Mar. 


Using Outdoor Resources to Learn Science 


RICHARD L. WEAVER 


Director of Resource-Uss Education, North Carolina De partment ot 


Public Instruction, Raleigh. North Carolina 


SCHOOL CAMPING IN NORTH 
CAROLINA 


Three school camps were held in 1950 
in North Carolina by the Salisbury City 
Schools, one for eighty-seven sixth 
graders, one for forty-two high school 
biology students and one for sixty-six 
teachers. All were held at the Kings 
Mountain State Park in South Carolina, 
the children’s camps lasting five days 
and the teachers’ camp three days. 

There was a great deal of similarity 
in the three separate camps in the pre- 
planning, in the program at the camp, in 
the way resource people were used and 


in the projects undertaken 


Superintendent J. H. Knox chose prin- 
cipals as camp directors and appointed 
committees of teachers, principals and 
supervisors to plan and execute the three 
programs. ‘Teachers and supervisors 
served as staff in the two camps for stu- 
dents. Resource people from the Health 
Department, Extension Service, Soil 
Conservation Service, Forestry Service, 
Department of Conservation and Devel- 
opment, Wildlife Resources Commission, 
Park Service, State Geologist’s Office, 
and the Department of Publie Instrue- 
tion were used to assist the staff in the 
instructional program. 


The program was organized around 
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the fields of forestry, soil and water con- 
servation, wildlife, geology, and nature 
study. Projects were selected where the 
children could do the work and learn 
the principles of resource management 
through participation. 

The resource people were asked to 
assist on specific activities and instructed 
to limit their talks and _ instructions. 
Every effort was made to “learn by 
doing.” Evening periods were arranged 
for questions, films, and short talks. 

These were some of the projects and 


activities in the three camps: 
FORESTRY 


1. Learned how to transplant trees. 
2. Planted a 


seedlings. 


“camp tree’ as well as some 
3. Studied and compared ten posts around 
the parking lot to see how trees grow. 
$. Selected trees which should be thinned in 
a fourth-aere plot. 

5. Measured the board feet of ten trees and 
computed the value of them. 

6. Studied area and 


trees in the camp 


6. 


learned how to identify fifteen of them. 
Examined a forest fire fighting truck. 


Viewed “Dead Out,” a film on forest fire 


fighting. 
SoIL CONSERVATION 


Studied the signs of erosion about camp 
Examined the old 
farm now being used as a park. 

Examined the soils of camp in the fields, 
below terraces, etc., 


terraces on the old 


woods, above and 
with a soil auger. 
Planted a roadside area to stop the ero- 
sion and to beautify the entrance to 
camp. 

Brushed a “galded spot” to stop erosion. 
Built some stone barriers in gullies along 
the road to prevent silting in culverts. 
Placed some log barriers across paths in 
the camp which were eroding. 
conservation 


Viewed some films on soil 


and modern agriculture. 
WILDLIFE MANAGEMENT 


Planted Lespedeza bicolor and Multiflora 
rose along the edges of the fields. 
Studied signs of game birds and mammals 
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in camp area. 

3. Trapped small mammals to see availa- 
bility of food for larger animals. 

4. Collected fish foods in the stream near 
camp. Studied them under a bioscope. 

5. Participated in casting on the lake. 

6. Examined specimens of fish, birds and 
mammals loaned by the State Museum. 
NATURE 
1. Explored the camp environment and 

learned: 
10-15 birds. 
10-15 trees 
many amphibia and reptiles as 
could be located 
10 constell 
10-15 wildflowers 


it10ons 


2. Examined three quarries near camp 
mica, feldspar and barite (teachers’ camp). 
3. Identified and sprayed poison ivy around 
the camp with 2,4-D 
History 


1. Examined the battle ground of the Revo- 
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lutionary Battle of Kings Mountain. 

2. Heard a talk at the Park Museum on the 
battle and the history of the area. 

5. Visited an old Revolutionary Church 


enroute to ¢ ily) 
AGRICULTURI 


1. Visited a dairv farm to study modern 


agricultural practices enroute to camp. 


FoLLow-U p 


The students prepared notebooks on 
the projects at camp and reported their 
experiences to those unable to attend. 
Children, parents and teachers agreed 
that they had learned so much that was 
valuable and that could not be learned 
inside the classrooms, that Salisbury was 
ready to continue school camping as a 
regular part of the school program 

These three pilot camps in the State 
will do much to encourage other school 
systems in North Carolina to undertake 


similar camps. 


Outdoor Resources for Learning Science 


JULIAN W. SMITH 


Chief, Health, Physical Education, Recreation, School Camping, and Outdoor Education, 


Department of Public Instruction, Lansing, Michigan 


SCIENCE IN THE OvuT-OF-Doors 

Many of the things with which science 
deals are in the out-of-doors. The en- 
vironment in which man lives, made up 
of what some call ‘Mother Nature,” is 
teeming with life—plants, animals, and 
an infinitesimal number of living beings. 
Then there is the physical environment— 
the air, water, and soil—which so many 
take for granted in modern society. All 
of these things make a difference in 
man’s living. Yet, when they are studied 
in our traditional science classes, they 
are treated largely as abstract facts; or, 
in the event a laboratory is provided, 
the natural things are pressed, preserved, 


and pickled, and stored in dingy ¢lass- 


roolns. 


THE EXPERI- 
MENTAL CURRICULUM 


Learning science in the out-of-doors, 
whether it be in camps or through field 
trips and excursions, is sound education- 
ally. It can be proved, by countless 
documents, that learning takes place 
best when the learner can have a direct 
experience or when he can at least see 
the objects about which he is being 
taught. ‘Learning by doing” is an old 
adage, but one that is curriculum wise. 
Thus outdoor education, whether it be 


for science purposes or for many of the 
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other unique learnings, is in keeping with 
know about how human beings 
Not only is the learning effec- 
tive through direct experience in the out- 


all we 


learn. 


of-doors, but it is adventuresome and 
pleasant. This is an application of an- 
other one of the well-known laws of 
learning and, in modern education, there 
is no stigma attached to being happy 
while one is learning. 


EDUCATION RESOURCES 


Someone has said that outdoor educa- 
tion begins when one opens a ¢lassroom 
door. In most places, one can see some 
of the natural beauty of the out-of-doors 
Start- 


ing with this experience and extending 


by getting outside of a classroom. 


to extensive field trips, excursions, and 
camping, the outdoor laboratory can be 
used effectively in the present curricu- 
lum. In addition, however, there are 
some learnings that can take place only 
in the out-of-doors, and modern schools 
are now beginning to provide opportuni- 
ties for such out-of-classroom experi- 
ences. The development of school camps 
ix evidence of this fact. 

In Michigan, upwards of 60° schools 
last year provided s week or more of 
camping as a part of the regular school 
curriculum. Some schools are already 
operating Camps on a year-round basis. 
The program deseriptions from these 
camps are rich in natural science and 
conservation learnings. Boys and girls 
and teachers go to camp together, often- 
times for a period of a week or more. 
The camps are cooperatively planned, 
and the activities are selected by the 
students. The whole camp environment 
is utilized as a laboratory for informal 
learning. Whether the activity be labeled 
a hike, a cook-out, or a special trip over 
the area, the opportunities for a new 
understanding and appreciation of the 
natural environment and resources is 


significant. 
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OuTpOOR LEARNING EXPERIENCES 
The areas of learning in which camp- 
ing and outdoor education make a unique 
contribution are listed as follows: 


1. Social living. 

2. Healthful living. 

3. Understanding of conservation and the 
physical environment. 

4. Purposeful work experiences. 

5. Reereational living. 

6. Outdoor education activities, which in- 
clude a wide variety of applications of 


subject matter areas. 


Some of the activities often found in 
school camps that have implications for 


science are as follows: 


1. Game and fish. 

2. Developing a library and simple 
museum. 

3. Understanding of forests, soil, and 

water through visits to points of 
special interest, 

4. Activities in geology through visits to 
stone quarry, gravel pits, ete. 

5. Weather station activities. 

6. Making maple sugar. 

7. Photography. 

S. Study of stars. 

4%. Use of simple keys for identification. 

10. Museum preparation, such as elemen- 
tary taxidermy, foliage impressions, 
ind making casts of animal tracks. 

11. Use of compass. 

12. Activities involving land use and types 
of soil. 

13. Sanitation. 

14. Water testing. 

5. Use of fish-shocking equipment. 

16. Study of poison plants and methods of 
protection. 

17. Use of plants for food. 

IS. Use of fire-fighting equipment. 

19. Development of nature trails. 

20. Mapping and aerial photo interpreta- 
tion. 


These are only a few of the possible 
outdoor resources for learning science. In 
school camps in Michigan, some unique 


5S The American 


learnings have come out of the conser- 
vation-centered work projects, where 
boys and girls actually learn by doing 
These inelude: forestry operations, land 
surveys, soil conservation activities, 
game and fish management, building 
projects, park improvement, and others 
Many camp activities centering around 
food, clothing, and shelter also involve 
science 

Mueh could be said about teaching 
methods in the out-ot-doors Obviously, 
formal methods are not appropriate, and 
the real success of a good outdoor educa- 
tion program is the adaptation of stu- 
dent needs and abilities Teachers who 
are well trained in unde rstanding ehild 
growth and development, and who «do 
have a general unde rstanding of the out- 
of-doors, should guarantee good learning 
situations for boys and girls. The mod- 
ern emphasis on ecology and land uss 
a clue to better understanding of the 


sciences and conservation 


Tue New COMMUNITY SCHOOL 


The modern concept ol the community 
school takes in the entire community, 
with the school building as the center; 
the industries, agriculture, and the open 
country become fascinating new labora- 
tories. For a long time, this concept has 


been the hope of those interested in 
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children. The essential learnings, such 
as the sciences, will find their rightful 
places because they part of the 
environment 

The story of school camping and out- 
door education is simple. It means that 
boys and girls and their teachers find 
new learning experiences in the presence 
of the workings of science—surrounded 
by the great natural resources Learn- 
Ing is direct and simple. There is oppor- 
tunity for actual experience—tor seeing, 
feeling, tasting, and smelling the fresh- 
ness of the woods, fields, lakes, and 
streamis . . . the open prairies or snow- 
capped mountains. It is only the lack 
of ingenuity that has kept edueation 
from utilizing all of the resources, out- 
door and otherwise, in the edueational 
process of all the people. The resources 
ure here. There are millions of acres of 
public lands. There are thousands of 
camps, and countless trails, waiting for 
eager and red-blooded youth to experi- 
ence new Trontiers. 

The schools and the colleges and many 
other agencies the should 
join torees in making better living and 
education available. It will not only 
make for the improved learning and 


understanding of sclence—this concept ot 


community edueation will make better 


human beings 


The Conservation—Natural Resource 


Use Workshop 


LEO F. HADSALL 


Fresno State Co Fresno, California 


American educators face the problems 
of developing citizens able to get along 


with one another: and citizens who will 


* Presented at joint session American Natur 
Study Society and National Association of 
Biology Teachers. Cleveland, Ohio, December 


27, 1950 


utilize their natural environment so that 
it will furnish an ample sustenance for 
the present generation and continue to 
provide for generations yet tocome. The 
first problem demands immediate and 
constant attention whether it be in a 
home, in a community, or in relations 
which involve nations. My primary con- 
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cern is the problem of training citizens 
to get along with their environment and 
to use it in wise fashion. I am concerned 
with the problem of teacher training. 
The student of nature study, the ecol- 
ogist, is conscious that human life, like 
other forms of life, is limited by environ- 
mental factors. We are “bound” to the 
soil. The central valley of California 
where Tam located is limited in its de- 
velopment, agriculturally and otherwise, 
by the water which may be supplied 
through irrigation. Its future popula- 
tion will depend in large measure on the 
extent to which an adequate supply of 
Water is 


an essential component of protoplasm. 


good water may be provided. 


Protoplasm is the basic substance of 
which living things are composed. 

We have seen increasing evidence of 
natural science instruction pubhie 
schools; but recently there has been a 
trend towards emphasis on generaliza- 
tions. Many of these are supplied in 
textbook form and they are being par- 
roted throughout our publie schools. Is 
this sound instruction? I think not! 

We cannot attack the problem of con- 
servation education solely through the 
printed page. Children specific, 
primary, sensory experiences more than 
they need viearious experiences and gen- 
eralizations. Generalizations are in the 
majority of cases partial truths. To pro- 
vide children with numerous specific, 
primary experiences we must concern 
ourselves with training teachers to ex- 
plore and interpret the immediate en- 
vironment with their pupils. 

Alert, well-informed, skillful teachers 
are a prime requisite for effective public 
But they must also have a 
desirable point of view as emphasized 
by Liberty Hyde Bailey in “The Nature 
Study Idea.” Their skills must include 
teaching the fundamentals but they will 
ease their task and increase their effec- 


education. 


tiveness if they approach these through 
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studies of their immediate environment. 
Teachers need to become acquainted 
with resource persons as well as areas. 
They need an adequate supply of in- 
structional materials pertinent to local 
areas. Soil conservation problems in 
northeastern Pennsylvania may be very 
different from soil conservation problems 
on alkaline lands of portions of the San 
Joaquin Valley. In cooperation with 
resource people teachers may develop 
practical educational materials which 
will be useful in the hands of children, 


ASSISTANCE TO INSERVICE TEACHERS 


Assistance to Inservice teachers in con- 
servation education has come from state 
departments of education, state depart- 
ments of conservation and natural re- 
sources, federal agencies, universities and 
colleges, and to lesser extents private 
agencies. Among these efforts have been 
customary college lecture courses con- 
ducted by a single individual, or in an 
improved form with the assistance of 
representatives of public private 
agencies ; extramural classes ; correspond - 
ence instruction; teachers institute serv- 
ice; public meetings—conferences; cur- 
riculum guides prepared by local school 
supervisors and teachers, state depart- 
ments of education, state departments of 
conservation, and federal agencies ; publi- 
cations issued by state departments and 
colleges, such as the Science Guide for 
elementary Schools in California and its 
noted prototype the Cornell Rural School 
Leaflet issued by the New York State 
College of Agriculture at Cornell Univer- 
sitv; visual aids; radio programs; dem- 
onstration areas; playgrounds; camps; 
outdoor laboratories; field trips includ- 
ing conservation tours or caravans; and 
workshops. 

Workshops have become popular 
means of assisting inservice teachers in 
conservation education. They vary in 
length from one day to nine weeks. 
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They also vary in scope of activities and 
in method of operation. The conserva- 
tion workshop has been defined as “a 
group working together to develop indi- 
vidual and group plans for partial or full 
solutions of problems of its individual 
members and of the group itself.” | 
would point out that this is not neces- 
sarily so. A workshop may provide pre- 
liminary background of information and 
training. It may result in the develop- 
ment of a desirable point of view. 

In 1949 and 1950, conservation—natu- 
ral resources use workshops were con- 
ducted by the Fresno State College in 
cooperation with the California State 
Department of Education, State Depart- 
ment of Natural Resources, State Divi- 
sion of Highways, University of Cali- 
fornia, United States Bureau of Mines, 
United States Army Engineers, Bureau 
of Reclamation, United States Soil Con- 
servation Service, United States Forest 
Service, National Park Service, Fresno 
County Planning Commission, and pri- 
vate agencies including the Kings River 
Water Association, Standard Oil Com- 
pany of California, Pacifie Gas and 
Electric Corporation, Southern Edison 
Company of California, and Peerless 
Pump Division, Food, Machinery and 
Chemical Corporation 


PLANNING THE CONSERVATION 
\WORKSHOP 


In planning the workshop the follow 
ing problems were considered: 


1. What do the various Federal, State and 
private agencies have to offer that would 
be valuable to curriculum workers, ad- 
ministrators, and teachers? 

2. How should the workshop be organized to 
secure the most desirable results? 

a. Which governmental and private agen- 
cies should be invited to participate? 

b. What should the participating organi- 
zations be asked to provide in the way 


of printed helps; discussion and study 
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outlines ;—visual materials—films, pic- 
tures, and slides; field) excursions 
leadership, transportation; ¢lassroom 


presentations and discussions; and 


scholarships ? 


¢. How should the workshop time be dis- 


tributed among the following phase- 
of conservation—oil and other mineral 
resources; soil conservation including 
reclamation, range management ind 
iund use; federal and state forestry 
ictivities; private industry; water 
problems; wildlife; community plan- 
ning; and recreation? 

d. What portion of the time should be 
allotted to formal presentations, grou] 
discussions, field) excursions, examins- 
tion of published materials, visual 
and preparation of ecurneulum 
materials? 

e. What field excursions should be sched- 
uled im connection with forestry 
State, Federal and private; Ol ind 
other minerals; water problems: hy- 
lro-electric production; agriculture 
range management, crop rotation, 
ikkali reclamation; soil erosion—wind 


breaks; wildlife; community planning; 


ind recreational areas? 

l To what extent could the State De- 
partment of Education, the State De- 
partment of Natural Resources, and 


county and ecitv school administrators 
provide staff members to work with 
the agencies and teachers in develop- 
ing curriculum materials? 

What form of report or curriculum 

plans should be an outcome o the 

workshop? How could th ~ he devel- 
oped best? 

How could the participants in the work- 

shop he selected to secure the most effec- 

tive results? 

i. What limitations should he set on 
enrolment ? 

b. To what extent could the State De- 
partment of Education and the State 
Department of Natural tesources 
assist In securing participants? 

d. How could county and city school 
administrations assist in encouraging 


supervisors, principals, -econdary 
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teachers and clementary teachers to 
What 


recognition could be given for attend- 


participate in the workshop? 


ince in addition to growth credit) or 
financial assistance the form ot 
bonuses ? 
d. To what extent could local civie and 
private organizations be interested on 
<ponsoring the attendance of local ad- 
ministrators, supervisors and teachers? 
t+. How could the college best present the 
program to puble school administrators, 
supervisors, and teachers? In addition to 
printed announcements and radio what 
other means could be used to stimulate 
interest ? 
5. What 


workshop be expected to provide? Some 


should each participant the 
of the items agreed upon were enrolment 
lee, notebooks, field) clothing, blanket~, 
rood, provision for collecting and camera 
if desired. It was agreed to provide com- 


mon transport mon on a cost basis. 


Teachers, supervisors, school adminis- 
trators, and consultants from the State 
Department of Edueation joined in con- 
sidering these problems and a two weeks 
field program was conducted in 1949 and 
a three weeks field) program was con- 
dueted in 1950.) The 1949 program was 
conducted in June prior to the opening 
of the regular summer session and the 
1950 program followed the regular sum- 
mer session. These dates were deter- 
mined because some participants wished 
to attend the regular summer. session 
and there was overlapping demand on 
the time of staff members. 


FIELD EXPERIENCES 
Field experiences during the 1950 ses- 
sion included visits to the Pine Flat 
Dam under construction, Friant Dam 
now completed and the Fresno Irrigation 
District. 
and divergent views regarding private 


There is strong feeling locally 


operation of irrigation districts, the work 
of the Bureau of Reclamation, and the 
efforts of the United States Army Engi- 
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neers in flood control. Various views 
were presented by leaders from these 
agencies and the relation of private 
plants distribution 
Field trips were 


hydroelectric 
systems considered. 
made to consider soil conservation, and 
land utilization. 
cluding brush burning, another highly 


Range management in- 


controversial topic; wind erosion, water 
erosion, soil testing and weed control 
were studied afield under the guidance 
of specialists in their respective fields. 
Forestry activities including timber sales, 
logging operations, lumber mill opera- 
tions, fire control, insect and rust con- 
trol, and recreation developments were 
hand. Mineral oil 
studies involved excursions through the 
Mother Lode country, the 
Coalinga and Kettleman Hill oil fields, 


viewed first 
historical 
the Riehmond Refinery and Researel 
Laboratories through the courtesy of the 
State Department of Mines and_ the 
Standard Oil Company of California. 
(vernight stays were made at Asilo- 
mar, Richmond, Sequoia National Park 
and Yosemite National Park. Sea Cliff 
Beach State Park and Point Lobos Re- 
serve were visited. An excursion was 
made to consider the needs and benefits 
derived from highway, rural and com- 
munity planning. The last trip by cars 
was made to hydroelectric plants on the 
San Joaquin River. Two major private 
power companies have constructed a 
series of power houses on this Sierra 
stream. To facilitate their operation 
three artificial lakes have been con- 
structed in the mountains. After the 
water has passed down the river through 
a series of power houses it is stored in 
Lake Millerton behind Friant Dam. 
Friant Dam is an integral part of the 
Central Valley project operated by the 
Bureau of Reclamation. The multiple 
use of water in this stream is a good 
example of benefits derived from coop- 
erative efforts of private industry and 
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public projects. The last day of the 
workshop session members of the group 
took turns flying over much of the area 
they had visited by car. Small planes 
were used to provide greater visibility. 


‘ 


FIELD REPORTS 


The Scope ot the workshop Was too 
ereat and the time consumed in travel 
too much to permit students to prepare 
reports on all areas. At the beginning 
of the workshop period committees were 
set up to report on wildlite, water and 
water problems, hvdroe leetric develop- 
ment, forestry, national and state parks 
and recreation, soil conservation includ- 
ing land utilization, minerals including 
natural gas and petroleum, and com- 
munity planning 

In anticipation of limited time in the 
field program consultants from the State 
Department ol Education, cooperating 
with key teachers and supervisors, de- 


veloped the following torm for field 


reports: 


l. Top such = wate! nd Water prob- 
ies 

9 Purpose of field trips 

3. Narrative unt of trips prima 
eoncernedc th Tl ~ T 

4. Valu nings rece ed trips 

5. Elementary sot studies units now 1n 
use with which these learning experi- 
ences correlate on the primary, inter- 
mediate and ner grade levels. Other 
elementary reas of learning with which 


these experiences could be integ! ited 


6. Secondary school courses and grade 
levels in which these learning exper!- 
ences are | be provided such as 
il re, homemaking, industrial arts 
rt- ence nd social studies 

7. Are resources available to provide these 
learning experiences in your community ? 
County? If so, list the area or areas 
which n oht be expected TO 
prov le = ich learn ng pportunities 

&. Which basie conservation concepts did 


these le irning= deve Op 


9, Did the learning experiences provided 


Biology Teacher | Mar. 


by these trips change your attitude in 
respect to the conservation and use ol 
this resource? If so, how? 

10 Prepare i list of selected publ eations OF 


films considered pertinent to this area o 


conservation 


By dividing the areas to be reported 
on each participant was able to concen- 
trate on one area, although participating 
in the field experiences of all areas. The 
reports Ol the various committees heave 
been assembled and duplieated for dis- 
tribution to the participants, and on a 
limited basis to other interested parties 
by the California State Department ot! 


Edueation. 
REACTION OF PARTICIPANTS 


The value of the field program may be 
measured part by the reaction of thi 
participants. At the beginning of the 
final week they were requested to indi- 
cate the most outstanding experlence Ol 
personal interest to them in the program 
In this outdoor session the following oral 


responses were tabulated: 


‘The opportunity to see the o industry 
from oil field through the refinery 

“The severe evidence of soil erosion due to 
previous overgrazing in Big \eadow, 
quola National Forest 

“The crowded camping conditions at Bass 
Lake and Yosemite National Park ? 

“The program of the United States For- 
estrv Service in growing and harvesting tim- 
her on a sustained vield basis 

‘The examples Ol soll conser- 
vation pl ictices.” 

“The operations in the sawmill at North- 
fork.” 

“The breath-taking experiences at Buek 
Rock, Forest Service fire lookout 

“The peace and qmet in the groves ot 
giant Sequoias.” 

“MIr. C. M. Goethe's talk on natural his- 
torv at Point Lobos.” 

“The need for school children to have 
eamping and outdoor experience ” 

“The graphic seological storv of Yosemite 
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“The historical Mother Lode country and 
the effects of early day mining.” 

“The Friant-Kern Canal siphon under the 
Kings River.” 

“The value of the coyote controlling 


rodents.’ 


The varied responses are indicative of 
the effectiveness of stimulating first-hand 
experiences as well as previous condi- 
tioning. The following statements of 
influenced or changed attitudes of par- 
ticipants are typical of others contained 
in the 1950 committee reports: 


\Iv knowledge of plants and animals and 
the interrelations of nature were increased. 
With this came an increased appreciation ol 
ur natural heritage and a stronger realiza- 
tion of our responsibility to preserve it.” 

“T have become aware of the problem ol 


tisfving all interests involved in the water 


dispute and the necessity of the people as a 


whole to become aware and guard their in- 
terests. I had previously thought of water 
is the concern of the farmer and not as a 
resource belonging to me personally, thereby 
demanding my attention. I learned that 
there are many Ways that a farmer can use 
or misuse water and that this may ultimately 
mean scarcity of water for the city in which 
| live, and a resulting substitution for fine 
drinking water. I am more acutely aware of 
the difference water makes on the west side 
of the San Joaquin Valley, after noting the 
different sizes of farms as pointed out on the 
plane trip.” 

“T never realized the magnitude of the 
conservation problem, nor did I realize the 
extent that so many agencies and sincere 
individuals were at work on the problem.” 

“My experience in this workshop convinces 
me that only through basic instruction in the 
schools can our resources be perpetuated. 
This instruction must be through functional 
experiences.” 

“The learning experiences helped to sup- 
plement, sharpen, and coordinate past ideas 
and views on conservation. They further 
provided concrete examples which shall re- 


main vivid in our minds.” 
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EVALUATION 
Public school administrators have been 
slow in responding to this offering. Nor 
have school supervisors been quick to 
respond. Like many 
supervisors may be classified properly as 
Qn the other hand, 


teachers, some 


sedentary species. 
public and private agencies concerned 
with resource use have been quick to 
respond. Most of them are fully aware 
that the information of the specialist 
must become the property of each citi- 
zen if waste due to ignorance or greed 
are to be controlled. 

kindergarten 
the elementary 


Teachers from. the 


through all levels of 
school; high school teachers of general 
science, biology, English, industrial arts, 
and science worked together with a 
limited number of supervisors without 
segregation. Benefits were derived from 
sharing the viewpoints of others on dif- 
ferent instructional levels. The need for 
more time for curriculum planning was 
Some planning was done 
A field or 
laboratory program should precede or 
go along with curriculum construction. 


keenly felt. 
with small groups enroute. 


Curriculum planning may be effectively 
handled by local and state committees 
if curriculum workers have had ample 
primary experiences to provide a broad 
point of view. 

The contacts of school people with 
public and private agencies through the 
field program opened new avenues of 
assistance in planning and executing 
school programs. Public and_ private 
agencies became more familiar with the 
needs of those engaged in instruction. 
Attention has been focused on the need 
for preparing accurate, specific, printed 
helps on local areas for teachers and 
pupils. Interest has been aroused in de- 
veloping visual materials covering por- 
tions of the local area which may not be 
easily reached with school groups. 
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There may be advantages in concen- 


trating on one phase of conservation 


soils It is possible 


such as forestry oO 
that such a program would not require 
extensive travel and might be well han- 
dled in a laboratory situation. But con- 
servation problems may be complex. 
They vary in importance with different 
regions. The type of program for in- 
service teachers which any institution 
should adopt should be determined in 
part by the needs of local teachers and 
the qualifications of local leaders. Pretf- 


erably it should not be limited to one 
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type of inservice assistance. Leaders 
should always be on guard against the 
development of single-purpose conserva- 
tion. It is likely that any program 
attempted will be modified in the light 
of experience and varying needs. Cen- 
tral California lends itself ideally to a 
program of field experiences. Through 
carefully selected field) experiences 
teachers, supervisors, and administrators 
may develop a background of informa- 
tion, attain techniques of attacking 
conservation problems, and aequire a 


desirable point of view 


The tollowing two papers are digests of the contributions of Mr. Loomis and 


Mr. Mann to the NABT session on Special Techniques in the Teaching of Biology, 


December 29, 1950. 


The Importance of Photosynthesis 1n 


Biology Teaching 


W. E. LOOMIS 


Iowa State College. Ames, lowa 


The old saw which says: “The Way to 
a man’s heart is through his stomach,” 
seems to have fallen into disuse by the 
younger generation of young. ladies. 
Perhaps they have found an easier road. 
It is still the basis of our wooing of 
European Communists, however, and can 
be a useful approach to plant biology. 
Foods and feeds come from plants, which 
are our only source of body energy, our 
only source of primary amino acids, and 
our principal, if not our only, source of 
vitamin materials. Animal foods repre- 
sent desirable concentrations of amino 
acids and animal protein factor as well 
as titillating flavors, but their dietary 
value is derived entirely from plants. 

Basically the synthesis of ecarbohy- 
drates from carbon dioxide and water by 
green plants is no more significant to 
biology and to life than the synthesis of 
amino acids from sugars and inorganic 


nitrogen by green or non-green plants. 


Photosynthesis, however, represents large 
volume production, is perhaps a more 
complicated process, and has caught the 
publie eve because of its fixation of sun- 
light energy. lowa’s 100 billion corn 
plants, will together produce some 30 
million tons of sugar equivalent in 100 
days. 

After attempting to impress our stu- 
dents at Ames with the everyday impor- 
tance to each of them of plants and 
plant production, we may start a study 
of food production by plants with a dis- 
cussion of how much of an original 10 
kg. of fertile soil will be left in a pot 
after producing a corn or cotton or to- 
mato plant having a dry weight of 1 kg. 
The discussion will be followed by burn- 
ing «a weighed quantity of dry plant 
material and noting the energy (heat) 
liberated, the water which will condense 
from the smoke onto a cold beaker, and 


the loss of weight from plant material to 
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ash. If the material is burned in a com- 
bustion tube the water can be collected 
in a test tube packed in dry ice or in 
salt and iee, and the production of car- 
bon dioxide demonstrated by drawing 
combustion gases through barium hy- 
droxide solution. 

Having demonstrated water, carbon 
dioxide and energy as decomposition 
products of plant material, we are ready 
to start studies of the synthetic reac- 
tions. Water is passed over briefly as 
almost certainly coming from the soil. 
Carbon could come from the air or soil. 
With 


the instructor, the class works out an 


a certain amount of slanting by 


experiment for testing starch production 
by plants in ventilated bell jars and in 
jars containing a carbon dioxide absorb- 
ent. The results may be checked by 
transferring a bubbling sprig of Elodea 
in light from fresh tap water to boiled 
water cooled under a carbon dioxide ab- 
sorbent, where bubbling should stop at 
onee. In discussing the results of the 
experiment the relative availability and 
mobility of the carbon of the air and soil 
are brought out and a quick calculation 
is run to show that the available quan- 
tity of carbon dioxide is on the order of 
20 tons an acre while the available phos- 
phorus, for example, may be only a few 


grams an aere. 
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Kenergy could be obtained from heat 
or radiation. Growing plants in a warm, 
dark place or in a cooler location in the 
light will demonstrate the necessity of 
radiant energy. In a second experiment 
bubbling from a sprig of Elodea may be 
measured at varying distances from an 
unshaded mazda lamp of 500 to 1000 
watts. After noting that the light seat- 
ters over a sphere whose area increases 
as the square of the distance from the 
filament, the students plot rate of bub- 
bling against relative light intensity. 

The role of chlorophyll is demon- 
strated with a variegated Coleus leat; 
part red, part green and part red plus 
green. Although the red pigment absorbs 
radiation, no starch is formed unless 
chlorophyll is present. Finally the bub- 
bles given off by Elodea or some alga 
are collected under water and tested for 
oxygen enrichment, which should run to 
50 or 60 per cent. 

Even if demonstrations are used for 
the experimental work, the program out- 
lined here will require two to four 2-hour 
laboratory periods. It will, however, 
offer many opportunities for both deduc- 
tive and inductive reasoning on the part 
of the students, and should give them an 
appreciation of the basic importance of 
plants in Biology. 


Using Sanctuaries, School Forests and 


School Grounds 


ROBERTS MANN 


Superintendent of Conservation, Forest Preserve 


In previous sessions at this meeting 
you have heard about school camps, 
field trips, and natural history museums 
as adjuncts to the teaching of the bio- 
logical sciences. I shall devote much of 
my time to the objectives of day camps 
in the Chieago region, and the techniques 


District of Cook Connty, Illinois 


employed by our Forest Preserve Dis- 
trict naturalists in such day camps. | 
do so because I believe they can be em- 
ployed profitably in the teaching of bi- 
ology elsewhere—in sanctuaries, school 
forests, and even on school grounds—in 
Peoria or in Podunk, relatively speak- 
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ing—as well as in Chieago 

We employed 11 extra naturalists last 
summer and provided naturalist service 
for 101 of 116 day camps operating in 
our preserves. Each of approximately 
10.000 children had at least four 50-min- 
ute nature walks with a naturalist 
merely an introduction to the out-of- 
doors, of course 

A day camp is a wholly daytime ex- 
perience in outdoor living by a group otf 
children—in our Case, conducted by some 
youth organization or social agency. A 
good day Camp Is one eonducted in a 
natural environment the wilder the 
better. It is not merely an outing. Its 
program should include nature study; 
and all activities should have nature 
slenificance. 

So we are primarily concerned with the 
teaching of nature appreciation; man’s 
dependence upon the land; the inter- 
relationships and interdependencies ot 
everything in nature, including man 
himself. We try to make children realize 
that they can have fun out-of-doors, 
without killing o1 destroying; make them 
feel at home there: open their eyes to 
what they can see, touch, hear and taste, 
help them become familiar with their 
locality: its geographical physio- 
graphical history, its human history, its 
soil, its flora and fauna—its ecology. 

Our ideal naturalist-teacher has a 
broad background of outdoor experience 
such as one gets on a farm or in a small 
town, plus broad training in the biologi- 
eal sciences with emphasis on natural 
history and ecology. He must have a 
contagious enthusiasm for the out-ot- 
doors and a desire to share its riches 
with others. He must like people, espe- 
cially children; be congenial, and have 
tact. He must have the ability to ex- 


press ideas well and relate them to com- 


mon experiences. He must have humor 


but it must not be “cor? Pid He must be 
humble, with the dignity of the truly 
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humble, and have the courage to say, “I 
don’t know. Let’s find out.” He must 
sense the dramatic qualities of things or 
situations and seize upon such oppor- 
tunities to stimulate the interest and the 
imagination of a group. He must be an 
opportunist with that flexibility of mind 
whieh will enable him to adapt his pres- 
entation to the level of understanding 
and the social-economic background of 
an individual or a group. 

There are such individuals, male and 
female, but thev’re hard to find. For 
vears, I've been telling our universities 
and some of our great teachers that they 
should be training such people. The 
demand now exceeds the supply 

For two vears, before our Outdoor 
Education programs really got up steam, 
and while we were selling the day camp 
idea to youth organizations, we con- 
dueted experimental field trips to find 
out what makes Chicago kids “tick.” 
The groups were “selected” in that each 
had approximately equal numbers ot 
boys and girls, parental consent Was 
required, and each group contained a 
vood eross-section of a“ chosen root or 
class: varving [.Q.’s; plus a few indi- 
viduals known to be unsocial or other- 
wise maladjusted, or lacking desirable 
aptitude or attitudes in their school 
work. One suburban group of 6th grade 
children was taken out on Wednesday 
mornings during school hours. The others 
were taken out from 9 a.m. until 3 p.m 
every other Saturday during an entire 
semester. One group of high school biol- 
ogy pupils came from a swanky suburb; 
another—all negroes—from Chicago's 
near south side. The 6th grade groups 
varied likewise as to economic and en- 
vironmental background. 

Each trip was different, suited to the 
season and the weather on that particu- 
lar day. Even on bad days they spent 
much of the time outdoors in short inter- 


vals. On such days we also used visual 
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aids. In Mareh we took them to a big 
slough when the ice was breaking up. 
In April we visited our hardwood nurs- 
ery where they learned how to propa- 
gate and actually transplant young trees 
and shrubs. One trip was to a limestone 
quarry rich in fossils. Another was to 
a big farm and for most of them this was 
a unique memorable experience. They 
fished at one of our lakes with crude 
poles and, after they had learned to 
recognize the different kinds of fish they 
caught, plus what we caught in nets, we 
cleaned and fried those fish for them to 
eat. We had them turn over and tear 
apart rotting logs. We had them sift 
each of the first six one-inch layers of a 
square foot of different soils, count the 
visible animal organisms in each layer, 
and compute how many that would mean 
per acre. On each trip, as they went 
along, they learned to recognize the 


common trees, weeds—and_ especially 


edible plants—wildflowers, birds, mam- 
mals, reptiles, amphibians, soil types and 
cloud formations. 

They were taught to fear nothing, in- 
eluding snakes, and to handle snakes, 
worms, insects, fish and mice. They 
were taught to see the beauty in the 
jewelled eye of a toad and the chrysalis 
of a Monarch butterfly. They were given 
old coffee jars and allowed to take home 
live snakes, frogs, turtles, mice, min- 
nows, insects, old birds’ nests, and skele- 
tons. The groups reported back to their 
respective classes what they saw on each 
trip and exhibited their collections. Their 
classrooms were transformed into nature 
centers. But they were not graded. Nor 
were they required to keep notebooks, 
although many did so. Above all they 
had fun. 

The qualitative results of a semester 
of such trips, as supplied us by the 
school authorities, were remarkable. The 
intangible benefits were even more im- 
portant than the tangible. We proved, 
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too, that a child can learn and have fun 
doing it—in fact, he'll learn quicker. 
Those experimental field trips set the 
pattern for our day camp naturalists’ 
techniques. 

Some children are interested in one 
thing; Most of them 
are interested in insects; some will want 


some in another. 


to make collections of insects, or of 
rocks and pebbles, and this should be 
encouraged by showing them how to do 
so. Some, particularly girls, will want 
to make collections of leaves and flowers. 
They should be shown how to collect and 
preserve leaves, and various methods of 
making leaf prints, but shown why the 
picking of wildflowers cannot be per- 
mitted. 

Most children are interested in aquatic 
life. Water and all the things that live 
in it—fish, turtles, crayfish, frogs, tad- 
poles, mussels, insects, and even plants— 
seem to draw kids like a magnet, espe- 
cially boys interested in little else. All 
of them are fascinated by snakes. All 
of them can be taught to handle snakes 
revulsion. Boisterous 
be permitted to 


without fear or 
pranksters must not 
frighten others. We always place a 
snake in a box or bag where the timid 
squeamish girls can gradually, by their 
own devious avenues of approach, over- 
come their aequired prejudices and 
satisfy their curiosity. 

You may find a rare individual inter- 
ested in nothing—apathetic, inattentive 
Watch that child un- 
There is 


and unresponsive. 
obtrusively. Don’t give up. 
something that will interest him. Dis- 
covery of new facts in nature can be 
exciting adventure. Discovery and ad- 
venture are among the chief values of 
any field trip, day camp, or other out- 
door experience to any boy or girl. But, 
as one of our naturalists from Cornell 
phrases it: “Your greatest task is to 
create and hold the child’s confidence, 
respect and admiration. Once they start 
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calling you ‘Nature Boy,’ you're in.” 

In a day camp the naturalist takes the 
children out in successive groups of 15 
to 30, each with one or more unit coun- 
selors, on 50-minute nature walks. As 
a rule, on his first visit, the primary 
study—is_ Plants. 


theme—or area ol 


There may be one or more secondary 
themes sandwiched in if the area and 
opportunity permit For instanee, if 
they see a groundhog or capture a snake, 
all bets are. oft 


edible plants or their fruits, 


for quite some time. 
Poison ivy, 
and their uses by pioneers or Indians 
are stressed, along with common trees, 
shrubs, vines, weeds and wildflowers. 
On the second visit the primary theme 
is Aquatie Life; on the third: Land Ani- 
mals and Their Homes, including insects. 
and the naturalist usually has a_ pet 
snake, turtle, frog, squirrel or a defrosted 
skunk for the kids to handle. The fourth 
Visit is devoted to Soil and Life in the 
Soil, including some geology. 
The order ot 


vary according to the weather. 


themes may 
Most 


walks follow a looping course, with a 


primary 


simple treasure hunt or other game 
played on the way back to the camp 
site, as a review of what has been seen 
and said. Where we know that a natu- 
ralist can be assigned to a group on more 
than four days, the primary themes may 
be subdivided. 

Back in camp, the other units of the 
camping group may be playing nature 
games or working on arts and crafts 
utilizing native materials. Every winter, 
now, we conduct 2-day or 3-day work- 
shops in which 300 or 400 day camp 
directors and counselors receive instruc- 
tion, literature and actual practice in 
such games and crafts. The success of 
a day camp, the gain per child, and the 
value of a naturalist’s services are di- 
rectly proportional to the quality of the 
camp organization, the quality of leader- 


ship, and the training given the leaders. 
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Therefore, each spring and each fall, we 
conduct courses for day camp directors 
and counselors—most of them volunteer 
workers. Usually, those courses include 
one indoor session and at least four 
6-hour outdoor sessions. 

Eventually, many youth organizations 
and social agencies will employ full-time 
naturalists. I also hope to see the day 
when the elementary schools will employ 
naturalist-teachers, Just as they now em- 
music teachers and 
When that 
millenium arrives, maybe every ehild in 
the Sth, 6th, 7th and 8th grades of the 


ploy art teachers, 


physical-education teachers 


pubhe and parochial schools in Chicago 


and Cook County will experience at 


least four field trips per vear. Perhaps 
each school will have a small plot of 
ground for wildflowers, bird feeding sta- 
tions, angleworms and such. You can 
teach some biology in a vacant weed- 
vrown lot, or along a city street, but you 
almost need the genius of a Fabre or a 

or is it an—Agassiz to do it. 
In the meantime, the day camp 1s 
the chief and most feasible answer to 
the needs of thousands of children in 
chil- 


dren who crave outdoor experiences and 


metropolitan areas like Chicago 


outdoor education but would not. get 


them otherwise, because there are not 
sufficient field trips and there can neve) 
be sufficient school Camps or overnite 
group Camps for more than a small frac- 
tion of them. Our 165 picnic centers on 
the fringes of our forest preserves, which 
would otherwise stand virtually unused 
in the daytimes from Monday to Friday, 
inclusive, provide all the necessary facili- 
ties for day camps. The agencies must 
provide transportation, perhaps the noon 
meals, well-planned appropriate pro- 
grams, and adequate trained leadership. 

In smaller cities and towns, and par- 
ticularly in predominately rural coun- 
ties, school forests offer opportunity for 


nature programs. In Glencoe, one of our 
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wealthy North Shore suburbs, by team- 
work between the schools, the park de- 
partinent and the recreation department, 
they have demonstrated the incalculable 
Value of a bird sanetuary, and a wild- 
park 


property. The old rail fences around 


flower sanctuary, on school or 
them, the top-soiling, and the planting 
were largely done by the sophisticated 
brats themselves. Now Glencoe is going 
in for school camping and a vear-round 
nature program, and have hired one of 
iy finest naturalists—a teacher of zool- 
ogy and a specialist on visual aids—on 
a 12-month basis—at a salary that beats 
nine. There are comparable programs 
In Various parts of the country, such as 
in New Haven. 

Hach fall, my department cooperates 
with the Chicago Teachers College, which 
trains teachers for the Clhieago Publ 
Schools, in giving a course in field biol- 
ogy. It includes six all-day field trips 
on Saturdays and was developed around 
the new courses In science now taught in 
the Chieago schools. We are working 
toward the same thing for the reverend 
sisters teaching biology or natural sci- 
ence in the Catholic schools. IT have 
with me, for those interested in the tech- 
niques of teacher training, sufficient 
copies of a very fine article. “Teachers in 
Jeans” by a participant in one of those 
courses. We now plan a six-week sum- 
mer school course in field biology for 
teachers in service and seience majors 
in the Clieago Teachers College. They 
learn by doing. 

I realize that I have dealt largely 
with teehmiques employed in a_ special 
situation in a peculiar area—the Chi- 
CAagoO region. But | believe those tech- 
niques to be basie and applicable, with 
modification, most 


appropriate any- 


where. [ve always remembered some- 
thing Paul B. Sears once said—at Gatlin- 
“Human 


and | would add “human use of land” 


burg, believe behavior” 
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‘is shaped and formed according to the 
prevailing culture. In small groups of 
people, living simply, that culture form 
is simple. Ina great and diverse nation 
that culture is extremely complex, vet it 
is all a part of a great pattern.” I sub- 
mit that it is our problem to reduce the 
complexities of that pattern in terms of 
their simple common denominator—the 
land, 

Let that settle a while and then add 
a dash of Aldo Leopold: “No important 
change in human conduct is ever accom- 
plished without internal change in our 
intellectual emphases, our loyalties, our 
affections, and our convictions.” 

Now what do you see? [ see Liberty 
Hvde Bailey’s dictum: *Make children 
friends of things that grow. Unify into 
one organic whole a series of enterprises 


that are based upon the land 
TEN “TRICKS OF TILE 
TRADE” 
(;reetings 
Here are ten “Tricks of the Trade” I've 
used in my Biology classes. 


1. Biology classes have made Beto books 

pictures, photos, ete., giving 
Thoughts, and 
Grand enthusiasm and 


write-ups, 
Biological 
Observations. 


Experiences, 


~plendid work. 


a Laugh Books. 
paintings, of laughing people 


All pictures, laughing 
eut outs, 
and animals looking as tho they were 
laughing. We send these each holiday 
to Veterans’ Hospitals; have had excel- 


lent responses. 


3. Curators’ Club. T teach live Biology- 


so have 2 pupils from each ¢lass—boy 
and girl—come in each morning (some 
get there as early as 7:15, I'm usually in 
by 7:00 or earher). Thev clean cages, 
water plants and animals. These pupils 
are in the elub (competition is very 
strong to be selected as a curator) con- 
sidered an honor. One of our honors 


last year was to have Dr. Betty Lock- 


70 


10. 


Wort 
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The American Biology Teacher | Mar. 
ix one ot oul cuest speaker= Since rely 
il 6 Doctors as guests thru_ the THroporE STUBBS, 
r). she can tell vou of our live club Weehawken High Schoo 
Weehawken, New Jerse 


Christmas time we have charts show- 
the live evergreens and a deseription 


“Which is HOW TO CENTRIFUGE A 


of pines, firs, hemlocks, ete.; 

yours?” to help identify theirs at school FEVER THERMOMETER 

MERCURY COLUMN 
We show movies at noon Biological DOWN 
ones sometimes, others on conservation, 
comics, ete.; we charge 12¢; and give A recent house organ * advertises a 
dollars to spca, March of Dimes. (Once shakedown case for sale with then elini- 
made $156 in 6 minutes for March ot eal fever thermometers which is oper- 
Du s!) Also sent ¢ to small town ated by twisting double sana thre 
in Greece to buy seeds for all oS Tamiles allowing it to unwind, thus spinning the 
there, ratchet | ind, Norway, ease end over end with the top nearet! 
rl the center of the radius 
Raised 3 logs; ‘alled them Bio, Oly, ind “ince Wwe frequently take oral tel- 
Cree BIOLOGY. Also had 2 named Phyl peratures of an entire Class. we “re inter- 
ind Onto, from tiny pups fo mia- ested in a quick, certain safe method ot 
ul \ Belgian hare vetting the mercury Column down 
vears, and a squirrel for 5 vears , ! 
We had avillable several enipty ther- 

Pup sign up home mometer Cases fh scre -On Tops In 
holiday= Printed cards go along as 1 one instance we drilled a single central 
eare; feeding; watering, etc. Permi-- 

hole in the end of the Cap of the plastie 
sion slips come 1n first, giving permission | 

thermometer Case and threaded both 
trom home ; 

ends ot a 16-1nch-long string through thie 

Let | ike over hole. This left an eight-inch loop pro- 
the periods on the days They alwayv- ‘ 
he jecting Outside Knots at the ends ol 

do fine work, showing links between bi- 
the strings kept them Trom bemg pulled 
ology and Scouting; such as First Aid, . 

‘ out. Put the thermometer in the Case, 
tra KING ye, animal Waves, ana 


bulb end down, screw on the cap, slip the 


the like 
loop over your index finger and whirl 
We have a Student Davy, when all classe- : : 
A second type ot centrifuge Was made 
ire taken over by pupils, Irom super- 
; ah in much the same way but using only a 
Vising principal to cleaning st iff (This 
wa rted bv the Biology Depart single strand of wire The wire was 
is. starter wv the iolog part- 
ment.) Teacher just browse thru knotted to hold it in the cap and then 
i if is ' = ate 
classes, visit and see how fine work Is twisted around a nail driven in the end 
heing done bv pupils of a large dowel rod. As one whirls the 
— 


Fo 


with our Biology Department The 


pu 
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Trade”; 


stick, the thermometer Case spins (like a 
r several vears I had a Pre-Med Club : | uae 
psychrometer). several possibilities 


nil= were | soing to be M.D.’ \W those two seemed the simplest and they 
piul= were all going to be AML). >. ( 


k trips to various medical houses, function adequately. A third type also 

spitals, ete. Pupils did work in local mac | wo 
spit il: reeord room, feeding, ward site holes bored down one-half neh trom 
ty. ete the end of the thermometer Case cap 
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LOST | 


allowed us to use a narrow bail of stiff 
wire (as in any type of bucket or pail). 
This loop of wire ean be spun around 
one’s finger. 

James SANDERS, 

( hicago Teachers Colle qe, 

(Chicago, Illinois 


AMERICAN CANCER 
SOCIETY 


\ well-rounded program of cancer educ 


lor secondary =chools heing offered 10 


lministrators and teachers by the AMERI- 


Cancer Sociery. The program is de- 

ned for vear-round integration with several 

jects in addition to those of health edu- 
eation and general science. The materials 
vere prepared with advisory help from the 
Nationa 
United States Office of Education. 


Edueation Association and the 


The program makes use of pamphlets, 


posters, films, lantern slides and special pic- 
tol charts on the statisties and biology of 
From One Cell. a 14¥o-minute color film 
for biology students, has been used in many 
-<econdary schools since its release last vear. 
‘he film makes use of the framework of nor- 
Classroom. discussion ot cel] growth and 
ebavior to present cancer as a special aspect 
the phenomenon of growth. Using both 
ve action and diagrams, it discusses embry- 
onic, regenerative and degenerative cell be- 
havior. The abnormal growth of cancer 1s 
presented in terms which clarify concepts 
normal growth and provoke interest in 
the unanswered questions of abnormal cell 
ehavior 
The picture is distinguished by especially 
developed showing 


time-lapse sequences, 


highly magnified specimens of normal and 
ihbnormal living tissue. The film is designed 
ror biology Classroom Use. It is not recom- 
mended for use in general school assemblies. 

\ folder ealled Why Learn About Cancer? 
explains to secondary school students that 
the disease primarily is one of older people. 
“But.” 
~Imple faets about the disease vou may be 


points out, “if you learn a few 


ible to save the life of someone in your 


family or of a frend . and, some day, 


American Cancer Society 71 


even your own.” 

Dr. Worth McClure, Executive Secretary 
of the American Association of School Ad- 
ministrators of the Nea and Dr. Paul Elicker, 
executive Secretary of the National Associa- 
tion of Secondary School Principals of the 
NEA, distributed 32,500 copies ot the acs 
hooklet, Teaching About Cancer, to the mem- 
bers of their Associations. 

A syllabus for classroom use by teachers, 
Suggestions on What to Teach About Cancer. 
also has been distributed widely. Dr. Lyle 
W. Ashby, NEA assistant secretary for pro- 
fessional relations, and member of the acs 
idvisory committee, called it “one of the 
finest examples of a lay group working with 
the professional advice of educators in pre- 
paring materials before presenting them to 
~chools 

All of the acs educational tools and re- 
~ource materials are available locally through 
division offices of the Society in the 48 states, 
Alaska and Rico. Administrators 
ind teachers may inquire as to the free avail- 


Puerto 


ability of the materials from these offices. 


A complete and up-to-date 
biology program... 


Biology for You 
Revised by 
Vance and Miller 


The revised edition of BIOLOGY FOR 
YOU brings this widely-popular text 
completely up to date. 


Biology Activities 


by 
Vance, Barker, and Miller 
A complete activity program for the high 
school course in biology, BIOLOGY AC- 
TIVITIES contains page references to the 
revised edition of BIOLOGY FOR YOU 
as well as to all leading biology textbooks. 


Send for examination copies. 


J. B. Lippincott Company 


Chicago - Philadelphia - Atlanta - Dallas 


SQ 


MARINE BIOLOGICAL 
LABORATORY 


Complete stock of living and preserved 
materials for Zoology, Botany, and Em- 
bryology including Protozoan cultures, 
Drosophila cultures and Microscope 
slides. 


BIOLOGY FOR BETTER LIVING 
by Boyles & Burnett 
Basic subject matter organized 
about problem-areas having real 
significance for all students. 


Catalogues on request 
Address Supply Department 
MARINE BIOLOGICAL 
LABORATORY 
WOODS HOLE, MASS. 


with ‘Lab’ workbook 


BIOLOGY SLIDEFILMS 


Kight rolls comprising 288 detailed drawings and 
descriptions of all important invertebrate and 
vertebrate animals on 35 MM SLIDEFILMS project 
to full screen size 
709 Mission St., San Francisco 3, Calif. 
Slidefilms in all High School sciences 
uding new “How to Study $3— Post paid 


Visual Sciences 264C, Suffern, N.Y 


A CENTRAL BIOLOGICAL SUPPLY SERVICE FOR AMERICAN SCHOOLS 


Live Chameleons 45¢ each, $2.50 dozen; baby turtle 45¢. Current Live Animal —~ 
Bulletin and illustrated Catalog No. 15 free on request. Slides, preserved speci- =N ee 


mens, publications, equipment, curios. 


QUIVIRA SPECIALTIES CO. an 
Charles E. Burt, Ph.D., Mgr. 
4204 W. 21st St. Topeka 26, Kansas 


TESTA MICROSCOPES 


a distinguished line of budgetwise school microscopes 


Model I 100x to 725x 

Parfocal Triple Nosepiece. 

1. Crystal Clear Images with Efficien illu ation 
Achromatic Objectives through conde 2 stage 
with iris. Coa and fine 

2. Full Size adjustment e $92.50 


Model 100x to 400x 
3. Standard & Interchangeable lriple Divisible Objective. 
Eyepieces & Objectives Substage diaphragm  tur- 
ret. New standard size 
Low-priced $59.00 
Incroction Manvel on Hice Model 
scopic Work Included tive. For elementary use 
$33.50 
6. Attractive Quantity Discounts to Substage Hluminator Davy- 
Schools light, 6 ft. cord. $4.35 
Complete Line of Aecces- 
7. Tilting Stand for Comfort in Use sories Inel: Polarizing 


Attachment. 


Write for illustrated literature to: 


TESTA MANUFACTURING CO. 
Dept. AB 

418 South Pecan Street 

Los Angeles 33, California 


Please mention THE AMERICAN TracHER when answering advertisements 


: 
: 
\ 
4 
q | 
4 


You Save When You Buy 
UNBREAKABLE Models 


THEY WILL NOT 
BREAK, CRACK OR CHIP 


! 
y All of the 49 Turtox biological and 

anatomical models are made of an 

amazingly tough rubber composition 
and are finished in special flexible 
paints. These models will not crack 
or chip and they are practically un- 
breakable under ordinary laboratory 
conditions. Even when KNOCKED 

OVER OR DROPPED TO THE FLOOR 

(accidents which destroy plaster mod- 

els) THESE UNBREAKABLE MOD.- 

ELS ARE NOT HARMED. Yet this 

money-saving feature costs nothing 

extra, for Turtox Unbreakable Models 
are priced at or below the cost of ordi- 
nary models. 


Write for your free copy of the new 
Turtox Catalog of Unbreakable Models 
for Biology, Embryology and Human 


Anatomy. 
. GENERAL BIOLOGICAL SUPPLY HOUSE 
TURTRG UCTS 


761-763 East Sixty-Ninth Place, Chicago 37, Illinois 


The Sign of the Turtox Pledges Absolute Satisfaction 


Please mention THE AMERICAN Byjo.ocy TeacHEeR when answering advertisements 
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